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Description
[Technical Field]

[0001] The present invention relates to a windshield
for a balance which has a door to be automatically
opened and closed, and more specifically, to a windshield
the door of which can be easily detached.

[Background Art]

[0002] Conventionally, a windshield having a door to
be automatically opened and closed is used for an elec-
tronic balance with high weighing accuracy (for example,
Patent Literature 1) . By covering a weighing pan by the
windshield, air flow around the weighing pan which is one
of the factors for accuracy deterioration can be prevent-
ed, and by automatically opening and closing the door,
workability of a weighing work is improved. Patent Liter-
ature 2 describes further state of the art relevant for the
present invention.

[Citation List]
[Patent Literature]
[0003]

[Patent Literature 1] Japanese Published Unexam-
ined Patent Application No. H07-83744
[Patent Literature 2] CN 101 886 948 A

[Disclosure of Invention]
[Technical Problem]

[0004] However,thereisaprobleminwhichitis difficult
to detach a door that is automatically opened and closed.
Usually, for preventing malfunction, a door driving mech-
anism is installed inside a windshield, so that a door to
be joined to this mechanism is difficult to detach, and
conversely, when the driving mechanism is exposed to
the outside, the door is detachable, but degradation eas-
ily occurs due to external factors, which also easily leads
to malfunction. The driving mechanism has a complicat-
ed structure, and handling of it requires some expertise,
and mishandling makes the mechanism unusable. The
inside enclosed by the windshield may be contaminated
with a specimen when the specimen scatters, and some-
times requires cleaning, and cleaning is troublesome in
the case where the door is difficult to detach.

[0005] The presentinvention was made in view of the
problem described above, and an obj ect thereof is to
provide a windshield for a balance configured so that, in
order to protect a driving mechanism, the driving mech-
anism is incorporated in the windshield to prevent a user
from touching it, and a door to be automatically opened
and closed can be easily detached by a simple configu-
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ration.
[Solution to Problem]

[0006] The present invention is defined in claim 1. In
order to solve the problem described above, a windshield
having a door to be automatically opened and closed by
adriving mechanism incorporated inside, includes a joint
member interposed between the driving mechanism and
the door, and at least partially exposed to the outside of
the windshield, the door is configured to be detachable,
and further detachably joined to the joint member at an
outside exposed portion of the joint member, and the
door is opened and closed by the driving mechanism
through the joint member. For protecting the driving
mechanism, the driving mechanism is incorporated in-
side so as to prevent a user from touching it, the j oint
member is interposed between the driving mechanism
and the door, the joint member is partially exposed to the
outside of the windshield, and joined to the driving mech-
anism at a portion not exposed to the outside and joined
to the door at the exposed portion, and accordingly, the
door is made easily detachable. The driving mechanism
incorporated inside is not exposed to the outside, so that
a user does not touch the driving mechanism, so that
there is no risk that the driving mechanism causes mal-
function due to attaching/detaching of the door.

[0007] In an aspect, the door is supported on a rail at
least one end portion of which is open, and is configured
to open and close by being driven by the driving mech-
anism to slide along the rail. At least one end portion of
the rail is open, so that by releasing joining between the
joint member and the door, the door can be moved to the
rail end portion and detached.

[0008] Inanaspect, the driving mechanism is an air cyl-
inder disposed parallel to the door, and the joint member
is joined to a piston rod of the air cylinder, and further,
detachably joined to the door at the portion exposed to
the outside from the windshield. Since an air cylinder is
used as the driving mechanism, a structure is made in
which a piston rod moves according to door opening and
closing. When another structure, for example, a motor is
used as the driving mechanism, the motor itself does not
move but moves the door indirectly by a timing belt, etc.,
by using a pulley, etc. Further, even when the motor is
exposed to the outside, the belt as a power mediating
member cannot be easily detached, and if it is detached
once, it is difficult to attach the belt again. The same ap-
plies to the case of using a rack-and-pinion structure.
Further, the power mediating member is usually made
of rubber, so that if the member is exposed, it greatly
degrades due to ultravioletrays and oxidation. Inthe case
of using an air cylinder, the air cylinder itself (piston rod)
moves and can directly drive the joined door, so that the
power mediating member is not required. Therefore, only
by interposing the joint member between the air cylinder
and the door, the driving mechanism and the door can
be easily joined/released.
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[0009] The door is supported in a hanging manner by
a guide hole at least one end portion of which is open,
and the joint member is disposed in a state where a por-
tion of the joint member is inserted through the guide
hole, and is joined at the portion inserted through the
guide hole to the incorporated driving mechanism, and
is joined at a portion not inserted through the guide hole
to the door. The joint member is exposed to the inside at
the portion inserted through the guide hole, and exposed
to the outside at a portion not inserted through the guide
hole. By supporting the door in a hanging manner from
the guide hole, and disposing the joint member in a state
where a portion of the joint member is inserted through
the guide hole, the joint member can be exposed to the
outside through this hole.

[Advantageous Effects of Invention]

[0010] Accordingtothe configurationdescribed above,
a windshield for a balance the door of which to be auto-
matically opened and closed can be detached by a simple
configuration is provided.

[Brief Description of Drawings]
[0011]

Fig. 1 is a partially broken-away perspective view of
an electronic balance with a windshield according to
an embodiment.

Fig. 2 is a right side view of the windshield.

Fig. 3 is an end face view taken along line IlI-lll in
Fig. 2.

Fig. 4 is a back view of the windshield.

Fig. 5is an explanatory view to describe a door open-
ing and closing mechanism, and is a partial cross-
sectional perspective view with a part broken away
along line V-V in Fig. 4.

Fig. 6 is a block diagram of a door opening and clos-
ing mechanism according to the embodiment.

Fig. 7 is an operation chart of the door opening and
closing mechanism according to the embodiment.
Fig. 8 is a flowchart of door opening and closing op-
erations according to the embodiment.

Fig. 9 is an exploded perspective view of the wind-
shield.

Fig. 10is an explanatory view illustrating a front glass
connection mechanism.

Figs. 11 are explanatory views illustrating a door con-
nection mechanism.

[Description of Embodiments]
(Configuration of Electronic Balance with Windshield)
[0012] Hereinafter, preferred embodiments relating to

a configuration of the present disclosure are described
with reference to the drawings. Fig. 1 is a partially broken-
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away perspective view of an electronic balance 1 with a
windshield according to the embodiment.

[0013] As illustrated in Fig. 1, the electronic balance 1
with a windshield includes an electronic balance 30 and
a windshield 10. The balance main body 30 includes a
weighing pan 31 for placing a specimen on its upper
surface . The windshield 10 is disposed on an upper sur-
face of the balance 30 so as to enclose the surrounding
of the weighing pan 31, and prevents air flow around the
weighing pan 31, for example, wind from an air condi-
tioner, breath of a person at the time of weighing, and air
flow generated when a person walks, etc., from acting
as a wind pressure on a load-applied portion centered
on the weighing pan 31 and influencing weighing.
[0014] The windshield 10 is detachably attached to the
electronic balance 30, and for an attaching and detaching
mechanism, a configuration conventionally known, for
example, the configuration disclosed in Japanese Pub-
lished Unexamined Patent Application No. 2008-216047
isused, however, withoutlimitation to this, a configuration
in which the windshield 10 and the electronic balance 30
are integrated in a non-separable manner is also possi-
ble.

[0015] The windshield 10 has a bottomless box shape,
and has a front glass 12 at a front surface, a box-shaped
case 18 at a back portion, doors 11 at portions of left and
right side walls, and an upper surface door 13 atthe upper
surface, and as a space defined by these, a weighing
chamber S having a rectangular parallelepiped shape is
formed inside.

[0016] The doors 11 can respectively move forward
and rearward along rails 14a provided on a lower frame
14 as a frame member at a lower portion of the windshield
10, and the upper surface door 13 can move forward and
rearward along rails 20a provided in cylinder boxes 20
onleftandright sides of an upper portion of the windshield
10.

[0017] The front glass 12, the upper surface door 13,
and the left and right doors 11 are made of a transparent
glass or resin so that an internal state can be observed.
To each of the upper surface door 13 and the doors 11,
a handle 15 that assists sliding is attached. The upper
surface door 13 can be manually opened and closed,
and the doors 11 at the left and right side surfaces are
configured so that they can be automatically and manu-
ally opened and closed.

[0018] A control panel 35 is for operating the balance
main body 30 and the windshield 10, and is provided
separately from the balance main body 30 and the wind-
shield 10. This is to prevent vibration caused by an op-
eration such as pushing on a switch from influencing
weighing. The control panel is a separate body, so that
a user can freely arrange the control panel at a position
easy tooperate. Although the control panel has awireless
communication function for signal transmission and re-
ception, information may be transmitted and received by
wire.

[0019] The control panel 35 includes, on an upper sur-
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face thereof, a display unit 38 to display weighing results
and states, switches 37 for operation, and an infrared
sensor 36. The infrared sensor 36 is an opening and clos-
ing switch of the doors 11, and only by holding a hand
over the infrared sensor, can the doors 11 be automati-
cally opened and closed. A press switch may be provided
in place of the infrared sensor 36, and a configuration in
which both of a press switch and the infrared sensor 36
are provided is also preferable. To the infrared sensor
36, a balance operating function other than the door 11
opening and closing function may be assigned. It is also
possible that two left and right infrared sensors 36 are
provided and configured to respectively open and close
corresponding doors 11.

[0020] Upper frames 17 are provided to constitute left
and right upper sides of the windshield 10 having a sub-
stantially rectangular parallelepiped shape, and the cyl-
inder boxes 20 are engaged with the upper frames 17 so
that their longitudinal directions match. The cylinder box
20 is a hollow housing, and inside, an air cylinder 40
serving as a driving means to open and close the door
11 is housed.

[0021] The air cylinder 40 is a double-acting type, and
both of the forward and backward strokes of reciprocating
motion of a piston inside the air cylinder 40 are made by
air pressure, so that ports to feed air to the inside of the
air cylinder 40 are provided at two positions. A retreat-
side port 46 for making the piston move rearward by fed
air is provided at the front side of the air cylinder 40, and
an advance-side port 44 for making the piston move for-
ward is provided at the rear side. To these ports 44 and
46, air tubes not illustrated are connected, and linked to
the inside of the case 18.

[0022] Inside the case 18, pumps serving as drive
sources of the air cylinder 40 and solenoid valves to con-
trol the flow and stoppage of air, and a control unit 34 to
control these pumps and solenoid valves, etc., are
housed.

(Structure of Door)

[0023] First, an automatic opening and closing mech-
anism of the door 11 and a structure of the door 11 will
be described. Fig 2 is a right side view of the windshield
10, Fig. 3 is an end view taken along line lll-lll in Fig. 2,
and Fig. 4 is a back view of the windshield 10. Fig. 5 is
an explanatory view to describe a shape and a configu-
ration of the door 11, illustrating only the door 11, the
cylinder box 20, and the upper frame 17, and is a partial
cross-sectional perspective view of the cylinder box 20
and the upper frame 17 cut along line V-V in Fig. 4.

[0024] As illustrated in Fig. 2, in a corner portion at an
upper front end of the door 11, a joint member 90 is dis-
posed. The joint member 90 has a first latching member
91, and the door 11 is detachably joined to the joint mem-
ber 90 by the first latching member 91. In a state where
the door 11 and the joint member 90 are joined to each
other, they move integrally. An upper portion of the joint
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member 90 is joined to the air cylinder 40 serving as a
driving means of the door 11 inside the cylinder box 20,
and the door 11 is connected to the air cylinder 40 through
the joint member 90 and is opened and closed by driving
of the air cylinder 40. First, a structure and the automatic
opening and closing mechanism of the door 11 will be
described on the assumption that the door 11 and the
joint member 90 are in a state where they are joined to
each other and move integrally, and an attaching and
detaching mechanism of the joint member 90 will be de-
scribed later.

[0025] AsillustratedinFig. 3, arecess portionis formed
in an inner wall of the cylinder box 20 to match the shape
of the air cylinder 40, and in this recess portion, the air
cylinder 40 is engaged and fixed. The cylinder box 20
includes a cover 20e at an upper portion, and a rail 20a
is formed by using the cover 20e as a presser.

[0026] As illustrated in Figs. 4 and 5, a pair of upper
frames 17 are substantially rectangular parallelepiped
members that are long in one direction, and are disposed
along concave portions 18a provided at left and right
edge portions of an upper portion of the case 18, and
constitute frame members of at upper portions of the
windshield 10. The cylinder box 20 has an external form
of a pushed-out reversed L shape in a back view, and an
upper side portion is placed on an upper surface of the
upper frame 17, an inner surface comes into contact with
a side surface of the upper frame 17, and a right-angle
portion of the reversed L shape engages with a corner
portion of the upper frame 17, and the cylinder box 20 is
fixed so that its longitudinal direction matches the longi-
tudinal direction of the upper frame 17.

[0027] The cylinder box 20 does not have a bottom
surface (refer to Fig. 3), and an upper portion of the door
11 is disposed to enter the inside of the cylinder box 20.
At a lower end portion of an outer side surface 20b of the
cylinder box, an inner flange portion 20c is formed inward
over the entire length in the longitudinal direction. In ad-
dition, at a lower portion of an outer side surface 17b of
the upper frame 17, a projecting portion 17c extending
over the entire length in the longitudinal direction (front-
rear direction) is formed to face the inner flange portion
20c.

[0028] The door 11 is held by a holder 16 provided at
an entire outer edge portion. At two front and rear posi-
tions of an upper portion of the holder 16, holding portions
5 projecting in a thickness direction (left-right direction)
of the door 11 are formed orthogonal to a sliding direction
(front-rear direction) of the door 11. The upper portion of
the door 11 enters a slit (hereinafter, referred to as a
guide hole 20d) formed between the inner flange portion
20c and the projecting portion 17c, and the holding por-
tion 5 of the holder 16 engages with the inner flange por-
tion 20c and the projecting portion 17c, and holds the
door 11 in a hanging manner. Accordingly, the door 11
is disposed to separate from the upper surface of the
lower frame 14 and the upper surface of the rail 14a
formed on the lower frame 14, and is held slidably along
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the guide hole 20d. A conventional sliding type door con-
figuration has a problem in which when dust and sand,
etc., enter the rail 14a, a sliding resistance when opening
and closing the door 11 increases, which makes it difficult
to open and close the door 11, but this is prevented by
hanging the door 11 itself from the upper portion.
[0029] The inner flange portion 20c and the projecting
portion 17c are formed by not directly facing each other
but being slightly offset in the up-down direction, and the
projecting portion 17c at the inner side is at a position
slightly higher than the inner flange portion 20c. This is
to hold the door 11 in a stable posture by making slightly
higher the inner side of the holding portion to incline the
door 11 inward and bringing a lower portion of the door
11 into contact with the side surface of the rail 14a rather
than the holding portion 5 projecting to the left and right
at the same height from the upper portion of the door 11
and causing a state where the door 11 easily wobbles
both leftward and rightward. With this configuration, the
door 11 does not wobble when it moves, and when open-
ing and closing the door 11, the door 11 can be moved
in a state of being kept in the same posture, and unex-
pected sliding of the door 11 can be prevented.

[0030] The holding portion 5 of the door 11 is formed
to match the shapes and dispositions of the inner flange
portion 20c and the projecting portion 17¢, and consists
of a first engagement portion 16b formed to project to-
ward the inner flange portion 20c side disposed at the
outer side, a second engagement portion 16c formed to
project toward the projecting portion 17¢ side disposed
at the inner side, and a third engagement portion 16d
formed by being offset to the lower side of the second
engagement portion 16c¢.

[0031] The third engagement portion 16d is formed to
sandwich the projecting portion 17c between the third
engagement portion 16d and the second engagement
portion 16¢, but the third engagement portion 16d is
spaced from a bottom surface of the projecting portion
17c.

[0032] In the present embodiment, a hanging support
form of the door 11 is configured in this way, however, a
form in which the holding portion 5 formed into a T shape
is engaged in aslitformedin a flat plate may also be used.
[0033] As illustrated in Fig. 5, on the joint member 90
disposed at the front end upper portion of the door 11,
the holding portion 5 is also formed, and the joint member
90 is also slidably supported by the guide hole 20d in a
hanging manner same as with the door 11. At an upper
portion of the joint member 90, a driving mechanism cou-
pling portion 90a projecting to a higher position than an
upper surface of the holder 16 is formed, and further, in
the center of the driving mechanism coupling portion 90a,
a coupling hole 90b along the sliding direction of the door
11 is formed. A tip end of a piston rod 40a extending from
the piston of the air cylinder 40 is fitted and fixed into the
coupling hole 90b. The piston (piston rod 40a) is con-
nected to the door 11 through the joint member 90, and
by the piston being moved forward and rearward by air,
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the joint member 90 and the door 11 joined to this joint
member slide along the guide hole 20d. In this way, the
door 11 opens and closes by using the air cylinder 40 as
a driving means.

[0034] Even in the state where the holder 16 is en-
gaged with the inner flange portion 20c, the air cylinder
40 does not come into contact with the upper surface of
the holder 16, and is fixed at a distance from the holder
16 (refer to Fig. 3), and the air cylinder 40 hence does
not obstruct movement of the door 11. The driving mech-
anism coupling portion 90a projects to a higher position
than the upper surface of the holder 16, however, be-
cause the driving mechanism coupling portion 90a is
fixed to the tip end of the piston rod 40a, the driving mech-
anism coupling portion 90a does not enter the lower side
of the air cylinder 40, and a path of the driving mechanism
coupling portion 90a is secured inside the cylinder box
20, so thatthe cylinder box 20 and the driving mechanism
coupling portion 90a do not interfere with each other.
[0035] The air cylinder 40 serving as a driving means
of the door 11 is disposed substantially right above the
door 11 so as to be parallel to the sliding direction of the
door 11. The joint member 90 and the holder 16 are in-
tegrated with each other, and the joint member 90 is fur-
ther joined to the air cylinder 40. By using not a motor
but the air cylinder 40 as a driving means, the door 11
can be directly moved without a pulley and a rubber belt,
etc. Therefore, force transmissibility is high, the door 11
can be opened and closed with small force, and the door
11 can be smoothly opened and closed.

(Block Diagram)

[0036] The automatic opening and closing mechanism
of the door 11 will be described in detail. Fig. 6 is a block
diagram illustrating an opening and closing mechanism
60 of the door 11 of the electronic balance 1 with a wind-
shield. The opening and closing mechanism 60 is a
mechanism for opening and closing the door 11, and
each of the left and right doors 11 includes the opening
and closing mechanism 60, and is controlled independ-
ently by the connected opening and closing mechanism
60. In the present embodiment, a pump that moves the
piston inside the air cylinder 40 forward (advances) (fur-
ther, the piston rod 40a extending from the piston) and
a pump that moves the piston rearward (retreats) exist
separately.

[0037] The opening and closing mechanism 60 in-
cludes a first pressurization pump 62A, a second pres-
surization pump 62B, a first pressure sensor 64A, a sec-
ond pressure sensor 64B, a first one-way solenoid valve
66A, a second one-way solenoid valve 66B, and an air
cylinder 40. The air cylinder 40 is connected to the door
11 through the piston rod 40a.

[0038] Both of the first pressurization pump 62A and
the second pressurization pump 62B are air pumps.
These pumps are drive sources of the air cylinder 40,
and compress air and feed the compressed air to the air
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cylinder 40, and move the piston by air pressure to move
the door 11.

[0039] Outlet sides of the first one-way solenoid valve
66A and the second one-way solenoid valve 66B are
opened to the atmosphere, and by opening and closing
the valves, the flow and stoppage of air are controlled.
[0040] The first pressure sensor 64A monitors a pres-
sure of air discharged from the first pressurization pump
62A, and the second pressure sensor 64B monitors a
pressure of air discharged from the second pressuriza-
tion pump 62B. Because the two pressure sensors 64A
and 64B are respectively connected to the air cylinder
40, the pressure sensors 64A and 64B in other words
monitor a pressure of air to be supplied to the air cylinder
40 and a pressure of air inside the air cylinder 40.
[0041] Tothe advance-side port44 provided atthe rear
side of the air cylinder 40, the first pressurization pump
62Ais connected. This connection has a branch halfway,
and the first pressure sensor 64A and the first one-way
solenoid valve 66A are further connected. To the retreat-
side port 46 provided at the front side of the air cylinder
40, the second pressurization pump 62B is connected.
This connection has a branch halfway, and the second
pressure sensor 64B and the second one-way solenoid
valve 66B are connected to this branch.

[0042] Operations of the respective components of the
opening and closing mechanism 60 are controlled by the
control unit 34 disposed inside the case 18.

(Operation When Opening and Closing Door)

[0043] Next, operations of the respective components
when the door 11 is automatically opened and closed are
described. Fig. 7 is an operation chart of the opening and
closing mechanism 60.

[0044] First, in a "standard state" in which a user can
manually open and close the door 11, neither of the first
pressurization pump 62A and the second pressurization
pump 62B is activated, and the first one-way solenoid
valve 66A and the second one-way solenoid valve 66B
are open. Because neither of the pressurization pumps
(62A and 62B) operates, and both of the one-way sole-
noid valves (66A and 66B) are opened and communicate
with the atmosphere, no load is applied from the air cyl-
inder 40, and the door 11 can be smoothly manually
opened and closed.

[0045] When a command to "open/close door" is input
from the infrared sensor 36 of the control panel 35, the
control unit 34 commands the respective components to
operate.

[0046] In a case of an "automatic opening operation"
to open the door 11, that is, in a case where the piston
of the air cylinder 40 is moved rearward, the second one-
way solenoid valve 66B is closed, and pressurization of
the second pressurization pump 62B is started. At this
time, the first pressurization pump 62A is not activated,
and the first one-way solenoid valve 66A is open, so that
the piston is moved rearward by an air pressure, and the
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door 11 is opened.

[0047] When the door 11 fully opens, the air pressure
rapidly increases, so that when this change is detected
by the second pressure sensor 64B, the second pressur-
ization pump 62B is stopped, the second one-way sole-
noid valve 66B is opened, and the compressed air inside
the air cylinder is released to the atmosphere, and the
mechanism returns to the standard state.

[0048] In a case of an "automatic closing operation" to
close the door 11, that is, in a case where the piston of
the air cylinder 40 is moved forward, the first one-way
solenoid valve 66A is closed, and pressurization of the
first pressurization pump 62A is started. At this time, the
second pressurization pump 62B does not operate, and
the second one-way solenoid valve 66B is open, so that
the piston is moved forward by an air pressure, and the
door 11 is closed.

[0049] When the door 11 fully closes, the air pressure
rapidly increases again, so that when this change is de-
tected by the first pressure sensor 64A, the first pressur-
ization pump 62A is stopped, the first one-way solenoid
valve 66A is opened, and the compressed air inside the
air cylinder is released to the atmosphere, and the mech-
anism returns to the standard state .

[0050] On the other hand, when calibration is per-
formed, the first one-way solenoid valve 66A and the sec-
ond one-way solenoid valve 66B are closed. Both of the
one-way solenoid valves (66A and 66B) are closed, the
piston of the air cylinder 40 can move neither forward nor
rearward, and the door 11 is locked. This is to prevent
the door from being unexpectedly opened during calibra-
tion operation and influencing calibration. After the cali-
bration is finished, the first one-way solenoid valve 66A
and the second one-way solenoid valve 66B are opened,
and the mechanism returns to the standard state.
[0051] In this way, the door 11 is automatically locked
during calibration operation. The door 11 may be config-
ured to be locked according to a command from the
switch 37. Not only during calibration, the door 11 can
also be locked during transportation.

[0052] When one pressurization pump operates, the
other pressurization pump does not operate, and only
one solenoid valve is closed, and the other solenoid valve
is opened and communicates with the atmosphere.
When the pump that has been operating stops, the closed
solenoid valve opens and communicates with the atmos-
phere. In other words, all of the one-way solenoid valves
are configured to open and communicate with the atmos-
phere when the pressurization pumps stop. Afterthe door
11 is automatically opened/closed, air is released to the
atmosphere, and the load applied to the door 11 is elim-
inated, and it becomes possible to smoothly manually
move the door 11. The door 11 is automatically openable
and closable, while after it is automatically
opened/closed, manual opening and closing are enabled
immediately without any special operation.
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(Flowchart)

[0053] Next, a flow of opening and closing operations
of the door 11 is described with reference to the flowchart
in Fig. 8.

[0054] In Step S101, from the infrared sensor 36 of the
control panel 35, which is a switch to open and close the
door 11, a command signal to open/close the door 11 is
input. When the signal is not input, the mechanism waits
until the signal is input.

[0055] When a command is input, the process shifts
to Step S102, and whether the door position is at a closed
position or an open position is checked. In the present
embodiment, the control unit 34 keeps a last open-
ing/closing operation of the door 11 in memory, and
makes determination according to the content.

[0056] First, a case where the door 11 is at the closed
position (Steps S103 to S108) is described.

[0057] The process shifts to Step S103, and in order
to open the door 11 that is at the closed position, the
"automatic opening operation" for the door 11 is per-
formed. In detail, the second one-way solenoid valve 66B
is closed, and operation of the second pressurization
pump 62B is started. At this time, the first one-way sole-
noid valve 66A is left open, and the first pressurization
pump 62A is not activated (refer to Figs. 6 and 7) .
[0058] Next, the process shifts to Step S104, and
whether the door 11 has started to move is checked.
When the door 11 starts to move, the air pressure rapidly
decreases, so that when a value of the second pressure
sensor 64B rapidly decreases within a predetermined
time, for example, within one second, it is determined
that the door 11 has started an opening operation. When
the door 11 does not start to move within the predeter-
mined time, the control unit 34 determines that "door 11
has already been opened," and the process shifts to Step
S$109, and then, the "automatic closing operation" is start-
ed (described later) . Alternatively, when a value of the
second pressure sensor 64B exceeds a predetermined
value, it is also possible to determine that the door has
not started to move. A last position of the door 11 is kept
inmemory, however, in the present embodiment, manual
opening and closing are also possible, and the position
of the door 11 is moved by a user in some cases. Against
such a case or an erroneous determination of the door
11 position, security is provided by this Step S104.
[0059] When movement of the door 11 is started, the
process shifts to Step S105, and whether the opening
operation of the door 11 has been finished is checked.
When the movement of the door 11 is completed, the air
pressure increases again, and when a value of the sec-
ond pressure sensor 64B increases again within a pre-
determined time, it is determined that the opening oper-
ation of the door 11 has been finished. When the value
of the second pressure sensor 64B does not increase
within the predetermined time, air leakage or malfunction
is suspected, so that to perform error handling, the proc-
ess shifts to Step S106.
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[0060] In Step S106, as the error handling, a warning
tone is produced, an error is displayed on the display unit
38, the operation of the second pressurization pump 62B
is stopped, the second one-way solenoid valve 66B is
opened, and the mechanism is brought to an emergency
stop.

[0061] When completion of the opening operation of
the door 11 is confirmed according to an air pressure
increase, the process shifts to Step S107, the operation
of the second pressurization pump 62B is stopped, the
second one-way solenoid valve 66B is opened, and the
automatic operation is normally finished.

[0062] Last, the process shifts to Step S108, the mech-
anism returns to the standard state, and manual opening
and closing are enabled.

[0063] Next, a case (S109 to S113) where the door 11
is at the open position in Step S102 is described.
[0064] The process shifts to Step S109, and in order
to close the door 11 that is at the open position, the "au-
tomatic closing operation" for the door 11 is performed.
In detail, the first one-way solenoid valve 66A is closed,
and operation ofthe first pressurization pump 62Ais start-
ed. At this time, the second one-way solenoid valve 66B
is left open, and the second pressurization pump 62B is
not activated (refer to Figs. 6 and 7).

[0065] Next, the process shifts to Step S110, and
whether the door 11 has started to move is checked. As
in Step S104, when a value of the first pressure sensor
64A rapidly decreases within a predetermined time, it is
determined that the door 11 has started a closing oper-
ation. When the door 11 does not start to move within
the predetermined time, the control unit 34 determines
that "the door 11 has already been closed," and the proc-
ess shifts to Step S103, and then, the "automatic opening
operation" is started. Like Step S104, this step S110 also
provides security against a case where the door 11 po-
sition is moved by manual opening and closing and an
erroneous determination.

[0066] When movement of the door 11 is started, the
process shifts to Step Sill, and whether the closing op-
eration of the door 11 has beenfinished is checked. Com-
pletion of the movement of the door 11 is determined
when the value of the first pressure sensor 64A increases
again within a predetermined time. When the value of
the first pressure sensor 64A does not increase within
the predetermined time, to perform error handling again,
the process shifts to Step S112. When completion of the
door closing operation is confirmed according to an in-
crease in value of the first pressure sensor 64A within
the predetermined time, the process shifts to Step S113.
[0067] In Step S112, as error handling, a warning tone
is produced, an error is displayed on the display unit 38,
the operation of the first pressurization pump 62A is
stopped, the first one-way solenoid valve 66A is opened,
and the mechanism is brought to an emergency stop.
[0068] When an increase in value of the first pressure
sensor 64A within the predetermined time is confirmed,
the process shifts to Step S113, the operation of the first
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pressurization pump 62A is stopped, and the first one-
way solenoid valve 66A is opened.

[0069] Last, the process shifts to step S108, the mech-
anism returns to the standard state, and manual opening
and closing are enabled.

[0070] Step Silland Step S105double as a safety func-
tion to prevent finger pinching, etc. When the door 11 is
about to be automatically closed or opened, even if one
of the operator’s fingers is pinched in the door 11, a spec-
imen or the like is caught in the door 11, or trouble occurs
in the movement of the door 11 and the movement is
forcibly stopped, the air pressure increases, so that this
air pressure increase is detected by the first pressure
sensor 64A (or the second pressure sensor 64B), and
the operation of the door 11 is immediately stopped, both
of the one-way solenoid valves (66A and 66B) are made
to communicate with the atmosphere, and the load on
the door 11 is eliminated, and safety is secured.

(Attaching and Detaching Mechanism)

[0071] Next, an attaching and detaching mechanism
of the door of the windshield 10 configured as described
above will be described. Fig. 9is an exploded perspective
view of the windshield 10. As illustrated in Fig. 9, all of
the front glass 12, the left and right doors 11, and the
upper surface door 13 provided in the windshield 10 are
configured to be detachable .

[0072] Fig. 10 illustrates a state where the front glass
12 has been detached from the windshield 10. At left and
right corners of the upper portion of the front glass 12,
to-be-latched members 93 are provided. The to-be-
latched members 93 clamp the front glass 12 from the
front and rear sides and are firmly fixed, and will not fall
off the front glass 12.

[0073] Atthefrontpartofa side surface of each cylinder
box 20, a second latching member 95 provided for latch-
ing the front glass 12 is disposed in a recess portion
formed at the front part of the side surface of the cylinder
box 20. A latch portion 95b that is a front end portion of
the second latching member 95 is in a state of being
projected from the front surface of the cylinder box 20.
[0074] The second latchingmember 95 is a tabular clip
structure having a point of load at a front end side and a
point of effortat a rear end side, and is supported turnably
by a shaft 95a extending vertically at the center in the
longitudinal direction (front-rear direction), and the latch
portion 95b that is the front end portion is biased inward
by an elastic member not illustrated.

[0075] Theinner side of the latch portion 95b is cham-
fered so that the latch portion becomes thinner forward.
Further, on the inner side of the latch portion 95b, a fitting
recess portion 95c is formed.

[0076] In a side surface of the to-be-latched member
93, a guide groove 93a is provided by matching a dis-
posed position of the second latching member 95, and
on a bottom surface of the guide groove 93a, a fitting
projecting portion 93b that engages with the fitting recess
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portion 95c¢ is formed.

[0077] When attaching the front glass 12, first, only by
fitting the bottom surface of the front glass 12 in a groove
14b (refer to Figs. 9 and 10) formed at a frontedge portion
of the lower frame 14 and pushing the upper portion to-
ward the cylinder box 20, the second latching members
95 (specifically, the projecting latch portions 95b) are
guided into the guide grooves 93a, and the fitting recess
portions 95c on the inner sides of the second latching
members are fitted to the fitting projecting portions 93b
to fix the front glass 12.

[0078] Thefitting projecting portion 93b has an inclined
surface continuing from an end portion so that the second
latching member 95 is smoothly guided, and the inner
side of the latch portion 95b that is the front end portion
of the second latching member 95 is chamfered, and ac-
cordingly, the front glass 12 can be easily smoothly
latched with a single touch by being guided by the fitting
projecting portions 93b and the second latching members
95.

[0079] Projections 93c provided on back surfaces of
the to-be-latched members 93 are also engaged with re-
cesses 20g provided on front surfaces of the cylinder
boxes 20 and assist with positioning of the front glass 12.
[0080] When detaching the front glass 12, by pushing
end portions 95d that are rear end portions on the oppo-
site side of the latch portions 95b that are front end por-
tions, the latch portions 95b come off and the fitting is
released.

[0081] The second latching members 95 are biased by
elastic members not illustrated, so that the front glass 12
is firmly latched, and there is norisk that fitting is released
by mistake and the front glass 12 falls off during use of
the windshield 10. The frontglass 12 is fitted in the groove
14b, andis latched at upper portion left and right positions
by the second latching members 95, so that a worker can
detach the front glass 12 only by directly facing the wind-
shield 10, holding the left and right second latching mem-
bers 95 by both hands, and in this state, tilting the front
glass 12 forward. Marks 95e slightly standing out are
provided on surfaces of the end portions 95d, and a work-
er can easily find the end portions 95d even by groping
and can detach the front glass 12 by holding the end
portions 95d, so thatthe workability is excellent. The front
glass 12 is fitted in the groove 14b, so that there is no
risk that the front glass 12 falls off by mistake during the
detaching work.

[0082] As illustrated in Fig. 9, by detaching the front
glass 12, the upper surface door 13 can be removed by
being slid forward. The rear end sides of the rails 20a
that guide movement of the upper surface door 13 are
notopened due to stoppers provided at the rear end sides
for preventing falling off during normal use. The frontend
sides of the rails 20 are open, but in normal use, the front
glass 12is disposed at the front end sides, and the upper
surface door 13 that has been slid comes into contact
with the front glass 12 and hence does not fall off.
[0083] Next, the attaching and detaching mechanism



15 EP 4 053 518 B1 16

ofthe door 11 willbe described. Figs. 11 illustrate a joined
state between the door 11 and the joint member 90, and
Fig. 11(A) illustrates a state where joining between the
door 11 and the joint member 90 is released, and Fig.
11(B) illustrates a state where the door 11 and the joint
member 90 are joined. To clearly illustrate the joining
state, as the cylinder box 20, only an external form of the
cylinder box is illustrated with dashed lines.

[0084] As illustratedinFig. 11(A), ato-be-joinedportion
16e is provided at a corner of an upper front side of the
holder 16 holding the door 11. The to-be-joined portion
16e is formed so as to expose a corner portion 11a of
the door 11. That s, the holder 16 does not extend at its
front edge portion to an upper end of the door 11 but
extends rearward before the upper end, and further ex-
tends upward again to the upper end to be connected to
an upper edge portion, and thus the to-be-joined portion
16e is formed so as to avoid the corner portion 11a of
the upper front side of the door 11. On the surface of the
to-be-joined portion 16e, a fitting projecting portion 16f
is formed.

[0085] The first latching member 91 provided on the
joint member 90 has a configuration equivalent to the
configuration of the second latching member 95, and is
attached in a direction opposite to the second latching
member 95. That is, the first latching member 91 is a clip
structure with the same configuration, and a front end
portion is an end portion 91d serving as a point of load,
and a rear end portion is a latch portion 91b serving as
a point of effort. As with the second latching member 95,
the first latching member 91 is supported turnably by a
shaft 91a, and the latch portion 91b is biased inward by
an elastic member not illustrated. On the inner side of
the latch portion 91b, a fitting recess portion 91c that fits
the fitting projecting portion 16f is formed.

[0086] When the door 11 is slid forward from the state
illustrated in Fig. 11(A), the corner portion 11a that is not
covered by the holder 16 but exposed enters a slit 90c
formed in a rear side surface of the joint member 90, and
the fitting projecting portion 16f of the to-be-joined portion
16e is fitted in the fitting recess portion 91c¢, and the door
11 is joined to the joint member 90. Accordingly, the door
11 is integrated with the joint member 90, and moves by
being driven by the piston rod 40a joined to the joint mem-
ber 90.

[0087] When detaching the door 11, as with the front
glass 12, fitting is released only by pushing the end por-
tion 91d with the mark 91e of the second latching member
95, and joining between the door 11 and the joint member
90 is released. The rear end portion of the guide hole
20d is open, so that by sliding the door 11 rearward in
this state, the door 11 can be detached from the wind-
shield 10.

[0088] As with the second latching member 95, when
attaching the door 11, only by sliding the door 11 forward,
the latch portion 91b gets over the fitting projecting por-
tion 16f and is naturally engaged by biasing by the elastic
body not illustrated, so that the door 11 can be attached
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with asingle touch, and detaching ofthe dooris also easy.
[0089] As described above, the joint member 90 is dis-
posed in a state where the driving mechanism coupling
portion 90a is inserted through the guide hole 20d and
enters the inside of the cylinder box 20. To the driving
mechanism coupling portion 90a, the tip end of the piston
rod 40a is fixed, and accordingly, the door 11 is joined
to the air cylinder 40 through the joint member 90 and is
automatically opened and closed.

[0090] The driving mechanism coupling portion 90ain-
cludes the holding portion 5, and slidably supports the
joint member 90 by the guide hole 20d in a hanging man-
ner, while a portion lower than the driving mechanism
coupling portion 90a is exposed from the guide hole 20d
to the outside of the windshield. The joint member 90 is
joined to the door 11 by the first latching member 91 that
is in this exposed portion.

[0091] Conventionally, the driving mechanism of the
door of the windshield was incorporated inside for pre-
venting malfunction, so that the door to be joined to this
driving mechanism was difficult to detach. In the present
embodiment, the air cylinder 40 serving as a driving
mechanism is disposed inside the cylinder box 20 so as
not to allow a user to touch it to prevent malfunction, and
by exposing a portion of the joint member 90 to be joined
to the air cylinder 40 (piston rod 40a) to the outside and
joining the exposed portion to the door 11, joining/releas-
ing between the air cylinder 40 and the door 11 are made
easy.

[0092] The door 11 is a sliding mechanism that is sup-
ported in a hanging manner by the guide hole 20d and
moves along the guide hole 20d, and when joining to the
joint member 90 is released, the door can be easily de-
tached through the guide hole 20d having a rear end
portion opened.

[0093] A preferred embodiment of the present inven-
tion has been described above, and it can be modified
according to knowledge of a person skilled in the art, and
such modifications are included in the scope of the
present invention.

[Reference Signs List]

[0094]

1 Balance with windshield
10 Windshield

11 Door

16 Holder

20d  Guide hole

40 Air cylinder

90 Joint member

90a  Driving mechanism coupling portion
91 First latching member
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Claims

1.

A windshield (10) for a balance having a door (11)
to be automatically opened and closed by a driving
mechanism incorporated inside, comprising:

ajointmember (90) interposed between the driv-
ing mechanism and the door, and at least par-
tially exposed to the outside of the windshield
(10), wherein

the door (11) is configured to be detachable, and
detachably joined to the joint member (90) at an
outside exposed portion of the joint member,
and the door is opened and closed by the driving
mechanism through the joint member (90),
characterized in that

the door (11) is supported in a hanging manner
by a guide hole (20d) at least one end portion
of which is open, and

the joint member (90) is disposed in a state
where at least a portion of the joint member (90)
is inserted through the guide hole (20d), and is
joined at the portion inserted through the guide
hole (20d) to the incorporated driving mecha-
nism, and is joined at a portion not inserted
through the guide hole (20d) to the door (11).

The windshield (10) for a balance according to Claim
1, wherein

the door (11) is supported on a rail at least one end
portion of which is open, and is configured to open
and close by being driven by the driving mechanism
to slide along the rai.

The windshield (10) for a balance according to Claim
1 or 2, wherein

the driving mechanism is an air cylinder (40) dis-
posed parallel to an opening and closing direc-
tion of the door (11), and

the joint member (90) is joined to a piston rod of
the air cylinder (40), and further, detachably
joined to the door (11) at the portion exposed to
the outside from the windshield (10).

Patentanspriiche

1.

Windschutz (10) fiir eine Waage mit einer Tur (11),
die durch einen darin eingebauten Antriebsmecha-
nismus automatisch gedffnet und geschlossen wer-
den kann, wobei der Windschutz aufweist:

ein Verbindungselement (90), das zwischen
dem Antriebsmechanismus und der Tur liegt
und zumindest teilweise nach auflerhalb des
Windschutzes (10) freigelegt ist, wobei

die Tur (11) dazu ausgebildet ist, I6sbar zu sein

10

15

20

25

30

35

40

45

50

55

10

und Iésbar mit dem Verbindungselement (90)
an einem nach aulRen freigelegten Abschnittdes
Verbindungselements verbunden zu sein, und
wobei die Tur mittels des Antriebselements
durch das Verbindungselement (90) gedffnet
und geschlossen wird,

dadurch gekennzeichnet, dass

die Turr(11) in einer aufgehangten Weisen durch
ein Fihrungsloch (20d) gelagert ist, von dem
mindestens ein Endabschnitt offen ist, und

das Verbindungselement (90) in einem Zustand
angeordnet ist, in dem zumindest ein Abschnitt
des Verbindungselements (90) durch das Fiih-
rungsloch (20d) eingesetzt ist, und an dem
durch das Fiihrungsloch (20d) eingesetzten Ab-
schnitt mit dem eingebauten Antriebsmechanis-
mus verbunden ist, und an einem nicht durch
das Fihrungsloch (20d) eingesetzten Abschnitt
mit der Tur (11) verbunden ist.

Windschutz (10) fur eine Waage nach Anspruch 1,
wobei die Tir (11) auf einer Schiene gelagertist, von
der mindestens ein Endabschnitt offen ist, und dazu
ausgebildet ist, sich zu 6ffnen und zu schlielen, in-
dem sie von dem Antriebsmechanismus dazu ange-
trieben wird, entlang der Schiene zu gleiten.

Windschutz (10) fir eine Waage nach Anspruch 1
oder 2, wobei der Antriebsmechanismus ein Luftzy-
linder (40) ist, der parallel zu einer Offnungs- und
Schliefrichtung der Tur (11) angeordnet ist, und
wobei das Verbindungselement (90) mit einer Kol-
benstange des Luftzylinders (40) verbunden ist und
ferner I6sbar mit der Tur (11) an dem Abschnitt ver-
bunden ist, der nach auRerhalb des Windschutzes
(10) freigelegt ist.

Revendications

Pare-brise (10) pour une balance

pourvu d’'une porte (11) destinée a étre ouverte
et fermée automatiquement par un mécanisme
d’entrainement incorporé a l'intérieur, compre-
nant

un élément d’articulation (90) interposé entre le
mécanisme d’entrainement et la porte, et au
moins partiellement exposé vers I'extérieur du
pare-brise (10), dans lequel

la porte (11) est configurée pour étre amovible,
et reliée de maniere amovible a I'élément d’ar-
ticulation (90) au niveau d’une partie extérieure
exposée de I'élément d’articulation, et la porte
est ouverte et fermée par le mécanisme d’en-
trailnement par l'intermédiaire de I'élément d’ar-
ticulation (90),

caractérisé en ce que
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la porte (11) est supportée en suspension par

un orifice de guidage (20d) dont au moins une
partie d’extrémité est ouverte, et

I'élément d’articulation (90) est disposé dans un
état dans lequel au moins une partie de I'élée- 5
ment d’articulation (90) est insérée a travers
I'orifice de guidage (20d), et est relié, au niveau

de la partie insérée a travers l'orifice de guidage
(20d), au mécanisme d’entrainementincorporé,

et est relié, au niveau d’une partie non insérée 10
a travers l'orifice de guidage (20d), a la porte

(11).

Pare-brise (10) pour une balance selon la revendi-
cation 1, dans lequel 15
la porte (11) repose sur un rail dont au moins une
partie d’extrémité est ouverte, et est configurée pour
étre ouverte ou fermée en étant entrainée parle mé-
canisme d’entrainement pour coulisser le long du
rail. 20

Pare-brise (10) pour une balance selon la revendi-
cation 1 ou 2, dans lequel

le mécanisme d’entrainement estun vérin pneu- 25
matique (40) disposé parallelement a une direc-

tion d’'ouverture et de fermeture de la porte (11),

et

I'élément d’articulation (90) est relié a une tige

de piston du vérin pneumatique (40) et, en outre, 30
relié de maniére amovible a la porte (11) au ni-
veau de la partie exposée vers |'extérieur du pa-
re-brise (10).
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